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[Sift] 

mvi^m *<u7xi)A hmmz&^x. aim h 

Ttmizttt&BWhT&inWXfei (B-A)/ 
B } it=atfO£ < , HR* (A' |.,A" ,) 
(B' 1 .,B",)0 3 ., (#*WDA' teLa, N 
d . G d&VYfr e>f$.mfr ^MtftiWj: < 1 1 1 8 
*»4>flMt3*U A'liPr, Ce, Ba, Sr.CaS 

ft. B' tB" (i, WZhltSKh*) , Mn. Co, T 
i , Fe. Ni, CuMA 1 Pa^iMfefftfc 

a, 8, x. y<Ofc O^SEH^tl-enO. Ka< 
0. 15. OSSSl. OSxgl. 0SySlT*S. 

aim bXJta^p^^-f MtgftftftKJteBfcL 
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[fM<JSl 3 *xi7z#4 M*ac*}wc. AIM r 

7C«tC*W-*B-9--f h7cS<7)3U£#j£ { (B-A) / 
B} Jt=«*»0 J: HR* (A' ,.,A" I ) 

,.« ( B ' ,.,B",) 0 3 . 5 (;&*<0A' teLa, N 
d . G d2lOfY*»4>*4»36>4>atf<lfc^< 1 1 18 
frfcfflMfl. A"(iPr, Ce.Ba, Sr.Cafi 
tflC*fcJ**Wfrfca*atfc^< i: t l«*»S>flMt3 
it, B' fcB" (4, S=Srl)7C*t**')> Mn. Co. T 
i . F e . N i . C uRVA 1 bMlStltl 

a, 5. x. y0i9#SfEH* t *<V«lO. Ka< 
0. 15, 0sS<J£l, O^xSl, OSySlT'&l. 
AIM r-KSHKn7*j{r-r h«£lH»#£Jj|2: L 
T4«5r< fc t> P d tfifflSSfufci t iW&k-TimW 

imW21 -«*(A' i-xA",)!.. (Co,., 
B" y ) 0 3 _, X-mZtl. 5W5A' (iLa, Nd, G 

fiSSft, A'liCe, Pr, Ba. Sr, Ca&tfK*» 

B" (4Mn, F e , N i &tf A 1 hMtftL 
Jt^<til8*^««$it, 5, x, yO 

fcOttiftHtf-Hl-WlO. Ka<0. 15. OSS 
SI, OSxSl, 0<yS 1 A-<M 
D7X;M h«£igft1ft(C*&Rfc lX'J>-%<khPd 

3] -*5* (A' ,.,A" ,) ,.« (Mn,., 
B" y ) 0 3 . ff X'&Ztl. 5S*OA' (iLa, Nd, G 
dfttfY*fcj*SBfr6a(«ufciWr< 1 1 lS*^ft 
f&Ztl. A" tiCe, Pr, Ba. Sr. C aRVKfr 

B" ttFefttf/XHTiA»4>«|£3ft. *>Oa. S, 
x, ycOfcOftSEHrfWtWO. Ka<0. 1 
5. 0SSS1, OSxSl, OSySlT'ftSitS- 

LT4*5r< fc t P d*«ffl»8fifc£ t Sr^SSt 
[00 0 1] 

aim hxmm^ 

[0002] 



[ 0 0 0 3 3 ifc. 5fi*OHW8i«T<^WlCi«-4* 
arc* 9. a^hWKtWWr^t^^A^KiXrx* 

itmmm^commmhtix s * . 

[0 0 04] iiS, litilfi&rfc LT>t9S*>AfcJBH* 
HSBWT. h*fij££at/, B&M&fcLT 

gsin-r a ^ k ffifflx-h iztzzti* x-izvm lx ^ 

S (#11^5-292023-^) . 
[0 00 5] L^L&A 1 ^, ^o7x*-f hfcltttXU: 

Mtmk. txm^\ mttkixTiui+zm^xfmm 

Xot UzW&lzh. T)\s$.-HzitK£itli'J?%^i><r) 

t,z&i§&mmx't,tffls%s5tf&. txitw 

®m>mhtl%\^$&tfhh (N.Mizuno et 
a 1 . : J. Am. Chem. Soc.Vol. 11 
4,7151(1992)). 
[0 006] 4fc. Cofcift^fc-ti^n^^-f h 

tis^ttt. m&mmm%Tx°ffiiktfftWLxL$'> 

: Vol. 4 7, P 5 1 (1 

993) ) . 

[0007]C<0«J:^^Co h^ufx* 

4 hm<n%m.mizi5mmgitmm&zb 
Kctot, MMt*fo±3i*himki,xmmitmn 

ft±.\,zm%cnbZ>F e<nttm:%< L, Xhnyf) 
AKfUT-ty^Srg&TC^fc Uc, Mitf, La 
0.9Ce 0 .,Co 0 .,Fe ) . 6 O 3 .j ifffiS&ftbLXm 

JSU=<^ (Ce, Z r, Y) 02 %(T>miZm^&Z 

tlX^h (B3*, e«l»«ttr. Vo l . 47, P 
51 ( 1993) ) . 

[0 008] La>L&#£>, B3Rtt&l*l±«**Ifi<rC 
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<£D, ft&Kl£#ft«>Jtth!*ffl< . Hfc. SttOiafiSc 

< 3 fc ^mzn&mxwmmznfc i± 
ott&matz. m.<waf**i4 vmsximm® 

[00 09] 4MIMc«#KJ:-j-C^M3yf-^ 
y ^A*^<07awi«#«aiffittfc:»i*fc«>, 
^8&^o7x?M Hefctt£)«vS14<D«ia$r£a> 
LTM&£flfi£LJ::5itl>*&£(Ck. flJfi7cSfc:J:6 

[0 0 l 0] ®c, ^n^*-f hSfrcOrSttSrfiJfflt 

6. 

[00 11] 

^rttrafc»ii*a£fca^i:*aAiM hxm 
hMnmitmm^tzmmxmtmE. 

[00 123 

iwmzmki- hn.*>mm ±sam 

B^M hjc&mim& ( (B-A) /B} Jt=«#0 
■t HRitAi.. BOa-jT'S^n^S-^KIb 

ftfciJWt. a<OtD^6W0. Ka<0. 15 
Scot W#&&BA J 0SS;£lT'J>i>:: 

mm^zbiz**). <uyxa^ hbmt&wum 
b<r>mx'®ttm&mii. wmmiimm-rz 

0. Ka<0. 15t*ttSK#ffl-r*£t*JiajL. 
[00 13] a#0. 2J:9*g<^i:. SB2fflcDflrti!ft 
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<. ttzmzo. 1 5t:»titm2nmtnix. i 

a7xtj4hmffi s *£fZb%Z,mmij s !tit. 0. 1< 
a < 0 . 1 5TiBR»ajflbWS1IS*l4te«)1*Ktf * L 

[0014] *»W)±IEOBWfci. ^n^x^M M« 
iSfcfewc, AIM hjHRfc*«-&BlM bjcSRWH* 
£J£ I (B-A) /B\ Jt=«#0j;9*#<, -ft* 

(A' ,.,A" ,) ( B' i-,B",) 0 3 .j (s$4>«> 
A' liLa. Nd, GdatfYfrfcifciBfrfcatfJlfc 
4>£<ii>lSa^flWt$ft. A"«:Pr. Ce. B 
a . Sr. C a&tf K*&J*S«*&atf:h.fc^< fc 
fciafrfcflMfcSfU B' i:B" »SrS5afC* 

0, Mn, Co. Ti . Fe s Ni, CuMMH 

f&mfrt=mimtz'>%< 1 t 1 ata^aDssfi-tn 

S)?ft$il, tf'Oa. 5, x. ycOi: >3i#SiEH* J -e 
fL-rnO. Ka<0. 15. OSxS 

1. 0£y£lT**AlMh$:«fi^o:rx;MMI 
£iglt«e*&«t IX'J?%< b i PdA>l^Wc; 

fc. 

[00 15] o-fcOSSglfcLfccOte. *^&KBl*J 
T"<.n;/X;>M MfBSA^fcSffi^^T**. 
[00 16] 

[fMi^Xil^BB] AIM hXm.^a7x*4 Mg 
£»fcft«, HSWC^frO^^n:/*;^ h AB 
O,., fi?it£«*«iit LT* t, A^ hTHRfciW 
I hTmnmsSMG { (B-A)/B> Jt=a# 
OJ:0^<. HRSA!-. B0 3 . } f^SixSA^ 

hxtm^nrxxj hm&mtmb'r&zbizx'). 

*4 Mzm^hmmb<mx'<r)W&mtiZ9mL. m 
fm^MA&z&w-r&z b h . 

[0017)1*IC, -JE5tA,. a BO^.s *<r)a<r>b<0 
#^ieffl* 1 0<a<0. 2X'hhZb\,Z& 

^•^ M«t««5efla&«H6ft. A-t-f bxmizx 
hmmzmmhz biz* vnmmtzMg&Mm* 
mmzmimx*<&L. mmmMscob^m® 
mvo^s^ix'b&zbizxr). wmni&m&mco 

[00 18]-JR^A,. a BOj.^TSSiliA-t'f h 

l»®H* J 0<a<0. 2T'J>0, S<T>b > )^f Sffi 

/^'J±J®^a<7)^*>^f>, AtiLa. Pr, Ce. N 
cL Gd, Er, Y. Bi, Ba, Sr. Ca, KRV 

P bfrt>f8.$,m->c 3 Mt,ftltz'J?%< b 1 1 mfrt>mi&.z 

*l. B{i3d2^S7C«i7)dt>. Ti, Mn. Re. 
Co. N i . C u&tf A 1 *»fejR*B*»^atfiifcjl«Sr 
< 1 1 1 a^BSBsttHftfiT ^ 5 b #£ 4>*i t v >S t8fi!c 
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[00 19] HR3tA,.« B0 3 . 5 T'lt$ftl>A-»M h 

A' tA" , B(iB' bB" (r)2fm.<Offiffit%frb% 
%>—fflcH ( A ' ,.,A" ,) ,. a (B' ,.,B" ,) 0 3 -j 
X'iiZtL. jWOA' tiLa. Nd, Gd, Y&tfB i 

frt,j$L&mfrt>mi,fi\tz'>ti:< t i> i aa^flt&sft, 

A"ttPr. Ce. Ba, Sr, Ca. KRVPhfrh 

f&mfrt>mt,mt:'j?%<ti>imfrt>ffii&zti. b- 

bB" fi, Mn, Co, Ti , F e , N i , Cu&tfA 

ft, id'Oa, 5, x, y^i: 9t#£ffiB* s <?-ft<eft0< 
a<0. 2, OStfSl, O^xgl, O^ytzlX'h 
&ZblzJi 9, ^x^tStfl^ktcioTiliHI 
£0Jfflrfl>;fcfcJ:l>B-'M h^mSSS-SiJffllL. A 
1M hXaS^o^*^ bfiBIIrfifJfcStfS^fcfcJ: 

[0020] H&itA,-* BOj-jt^At^f i-* 
SS^nyx^-f hM&Mitmizii^X , ^+iOA« 

A' tA" , BtiB' £B" tf02S«<7)fflBg7cS*^^ 
SHR* (A' ,.,A' ,) !-„ (B* i-,B" y ) 0 3 -j 
(sS+OA' liLa, Nd, GdSt/Y*'^l»Sf*^ 
Stfft£^&<iil»^ffil££ft. A" liPr, C 
e. Ba, Sr, C a&l^a^SSa^gtfft;^ 
&<i:i,ia*>4>«fi!t$ft, B' i:B"li, Mn, C 
o, T i , Fe, N i , C u&tfA 1 frt>f£Zffifrt>& 

«, x, y«t 9#l>ffiB#<eft-eft0<a<0. 
2, 0=SS£1, OSx^l, 0Sy^lt*J)I.Ctt 
J: <0 , HMSttC^I^TcS^ffl^^J x&tf y 
fclHtXJE : mZ®l®-fZZbl,z£Z,B-V4 hnmTtt 

mmmi. a-*m hxasKo/;^ hmmms. 
^mxm<&^ti z b tfix'tf h , 

[0021]HR« (A' ,- I A" ,),.« (B' 
,.,B*,) 0 3 ., T'fl£ft, ^4>COA' (iLa, Nd, 
Gd&im^j££S¥a>£>flSl£$ft, A"HCe, P 
r, Ba, Sr, C a&l>'K*^j£&P*^;f||££iX, 
B' (iCoT'&O, B" tiMn, Fe, N i JkXfA 1 
^SS¥^4»W§il, *>>o, a, 5, x, y^tOi# 
£>iEB#-eft-?ft0<a<0. 2. 0S5S1, OSx 
£1, 0£y£lT**£i:tcJ:»), C o*>*dK$Stt* 
*»KifWlU xa^ySr^S^-CMiHBiSrW-rS 
dtfcck&B-lM hWffNflDteWIWU AIM n£* 

m^af^A^ hm&zm&zit&zbizj:*). co^ 

[0022]-^(A' ,.,A" ,) (B" 
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,- y B" y ) 0 3 - s TScSft, 5S+OA' ULa, Nd, 
Gd&TSYfrhfSLmfrt>ffimZtl. A"(iCe. P 
r, Ba, Sr, C a&t/Kj&><->j£Sf¥#»£fl|j£$ft, 
B' tiMnttO, B"tiFe, T i&tfC u*»fe|fti 
80»&»SSft, a, x, ycOt OtfSiEH 
#-£-ft-?-'ft0<a<0. 2, 0£££1> OsSxsSl, 
0£y£lX't>ZZblz£*). MnCOW&fcmWHZ 

i*BlM r-0*Ftt)H*lW»L» AIM b£»S!^n 
:/X;M MKtfcflKS-friCfcteJlD. MnVfflm 

[0023] (A' |.,A" , ) i- a (B 1 

i-»B" ,) 0 3 .^ T'^Sft, *")«, 5, x, y^tO 
i%&&mtf*tl?tlO<a<0. 2, Og^^l, 0^ 
xSl, 0£y£lX'hi>ZbZmib1-&AiM hX 

m^y^^f vmismtrnzft-tmb lt^< t 

t P d ifflfiZti. p d JcJWWtaaf k #i <^ft& 

o , &tt< b h p d z^tsm^mummcomm. 

[0024] HRrt (A' ,.,A" ,) (Co 
,. y B" y ) 0 3 . 5 T'*l$ft, sCcp^A' (iLa, Nd, 
GdStXY*^«|>SP*^«B£$ft, A" tiCe, P 
r, Ba, Sr, C afi.t/K*^^|.Sf*^ffifig$ft, 
B" «Mn, Fe, N iSt/A l *>^^SSf*^filBK§ 
ft, a, 5, x, yOi 9*#!»iEffl#>*<?-ft-e r ft0 
<a<0. 2, 0S5-S1, OSxSl, 0<ySlT 
fohZb*¥iWib-$hA*M VXm.m7xll4 Mi 
^K^tt^JSli: LT'>&< 1 1> P d*iffl^$ft, P 
d k #x ^,ft47c«<033e^H 0 , 

PdfcwHSftsfflSrWdW-iikfcJ: 1 ). ^<kt>P 
d Sr^O«^CW«(7)i»Att5rK# U Co <0« 

[0025] -jRiS (A" ,.,A" ,) (Mn 
i-,B",) 0 3 . s T'*$ft, rt+tf)A* (iLa, Nd, 
Gd&WA»&JS*»a>/9»s£3il. A"liCe, P 
r, Ba, Sr, CaMKiO^^ISjl^iS^il, 
B" ttFeftV/Xt4Ti*»feaiSSft. A>0, a, 
^> x, y»t 9t#SKB#-5-ft-?ftO<a<0. 2, 
O^^^l, O^xSl, OSy^l-C*SwtSr^ffit 

JBt Lt^<ttPd*iffll§$ft, Pd(c«^S^a 
&?b%l ^ft&7cS^g«-ft$r HO. P d fc cOffi5# 
fflSrJW-fSifctCtO. ^<ttPdS-|fO«^i? 
ftftfi!l!«oi^tt^iBAtt^tt# L , m nc^MJSEvStt^ 

^ LtzmxmmE.mM* m-ri z btfx-z 

[0026] AIM hXJSfi^D^*^ 
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12, -mizmbilX^&myAttJ hAB0 3 . 5 flf 

hTtmnmmit { (b-a> /b> ib=«^oj;o± 

£<. — ^^Ai- a B0 3 . { mbSill-AHM 

P b*^^l»l¥*^Stf^^< k 1 iaA^fl§)££ 
ft, Bl23dj§8&Ji7^^a(fft*Ti , Mn, F 
e, Co, Ni, Cu&iVAlfrte&Mfr^Mlitl 
ti'J?%<l:i>imfrt>mtfLZti&Zbt,zl;*). ilfcO^ 
ufXitA rAB0 3 _ 5 fifiit;:Jt^, ^ufxijA hit 

[0027] —tS&tA^e BO3-5 >p<r>a(r>t*) 
^SI5H* { 0. 1<«<0. 1 5TJ>l.c:tCiO, ^ 

n?*^ hmm<v£%.{w®t>ti. aim 
at j: 4s^fli*iH«-r4 i t c i mmmizm* 

mvmtfo < s £ 1 x-hh z t iz x 9 . 
ajt&owff t ®Ai4cor6i_h k vmm 3 ft *> . 

La, Pr, Ce, Nd, Gd, Y, Ba, Sr, C 
a, K»tfPbfr&J«4i^6»f*lfc^<ifcl8 
*>fcflWte*U B«Ti, Mn, Fe, Co, Ni, C 

mizmx^i t*>t htix^m&Tmfrhm&z 

ft, fr-Oa<7)b Y )fth&m i 0. 1<«<0. 15T*> 
dOb OffSKBtfOSSg 1 

ttfcSB^BrcawffiWWWfc. fflNNcJ: OH 

k, 7oox:OT<?)ffl*«riBR<o*as««i*tt*#L 

[0 0 2 9] HRSA!-. B0 3 .,5 TUSftSAHM h 

A' kA" , B«B* kB" C02nm<r>ffi&7tmfrL>% 
h-W& (A' ].,A" 1 ) i-a (B* i- y B" ,) 0 3 . 5 
T'^Sft. *+tf5A' teLa. Nd, GdJW^S 

*«p*»4>aar*ut^ar< tt a- « 

Pr. Ce, Ba. Sr, Ca, K&tfP bA><bj£&8f 

(i, **Stc3RT* 0,Mn,Co,Ti,Fe,N 
i , c u&tf A 1 frblSL&mfrt>Mli£tite'J?%< b 1 1 
aa»S>«McS*U *>Oa, S, x, y<7)k9ft2>3EBa { 

-Hiefto. i<«<o. 15, os?si. o^xg 
iteiotm^fiitfHWi-iitciftB-t-f horn 
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ffifcz-tz ztiz£<o. 70 oxjOTwaawcK**) 

1-&it**T-§l.. xSl, 0£y£lkLfc<7)«, *» 

s. 

[0030] HR^Ai- a BOj-stmSAt^ b£ 

A' kA" , BteB' kB" <?>2«8^«J«7C$a>S>& 
(A* hA',1 ,.. (B* !- y B" y ) O3.5 
(«+tf5A' tiLa, Nd, GdRtfYfr&jSiSfrfc 

atr<xfcij"ar< k 1> 1 a* i <o«j£$ft, a- «p r .c 

e, Ba, Sr, C a RVKfr IMIiiixK'J? 
^<ktl8*^««SfL, B* tB" (2, S'StI.tcS 
X'h*), Mn, Co, Ti, Fe, Ni, C u&tfA 1 

ft-filO. 1<«<0. 15, 0S5S1, O^xg 
1, 0SySlfc-T4ii:KJ:«)» JIBBEflSttfc^a^rjc 

B-^^f hcom^«^^$i]»L, A-tf^f hXSS^nT-x 

[003 1 ] HR« (A" ,-xA" ,) ,. a ( B ' 
,.,B" y ) Oj.,5 X-mZtl. ^+<7)A' (iLa, Nd, 

«Bic$iX, A"{2Ce, Pr, Ba, Sr, C aRVK 

B" tiCoT'ibO, B"l2Mn, Fe, Ni^Al*> 

t>&mpt>M£tit:'J?%<bi> infrbm&LiSti. *» 

O, a', S, x, yf5fcO»&«H* t -t*l-e , *lO. 1< 
a<0. 15, 0SSS1, OSxSl, 0Sy<lf 
JiSitfciO, CocoM*SEyg1t^*^«i]fflL, x& 

cOltm^^S'JfflL, AIM hXtiSKorx^M 
Jt*»KS-fr6iktJ:»), Co«MMEStt<omSSr8t 

[0032] HJ« (A' j.j A" , ) ].„ (B' 
,. y B" ,) O a . s X'$kZtl. 5t+<7)A' (2La. Nd, 

fi|^$iX, A"t2Ce, Pr, Ba, Sr, C &RVK 

B' (JMnTftO, B"WFe, Ti&tfCufr&jft* 

a. x. yOkOtfSIEffl^it'PftO. Ko< 
0. 15. 0S5il, OSxSl. 0^ygl-C*J>S 

*S5ftS*TH^«*l!»t4ifcfcJ:6B-9->f 

£ t fc <t o , m n<7>®m&<v%mt:im 
t , mmi*?mx&* mi- 1 z t *^ & . 
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[0033] *m&m& i s&BimwzfMmE. 
jctmiz. ^ayxtj ywmzh^x. aim vim 
tznt&B-iH bjtmvmLmiz < (b-a) /bi Jt 

= a#0«k9*#<, HH* (A' ,.,A",) 
,.« (B' i-„B" y ) 0 3 . ff (sStfHOA' tiLa. N 
d , G d&t^Y*^«SP*^Stfil3t^< fc t> 1 ffl 
0»4>1ftftS*l» A" «:Pr. Ce, Ba, Sr. CaS 

ft, B' fcB" tt, M^rl»7C^T'S)0, Mn. Co, T 
i , F e . Ni, C uRVA 1 fria&tt&bWgM: 
b h 1 Sk ixt ) T'ftSfU j6*o 

a. 5. y<9fc O^SKBtf-Hx-fiXO. Ka< 
0. 15, 0Sx£l, 0<y=SlT*&& 

itSr^fc-fSA^ hKS@Korx;M MS£» 
flS»fc«4«i:LT^S:<i:tPd**fa»Sft, PdK 
l^£&^rft#;i£;ft.l>7^^)£5g•ffc5:l2 , ). Pd 

t aM-Rmmmh z. t izx o , t t p d & 

[00343 *^HB^fl*JS 2»B*)SBlWr*flMWl§H 
Ttfti&ti. -ft* (A* ,. I A" J (Co 
!. y B" ,) 0 3 . 5 t'^SiX, tiLa. Nd. 

«8SfU A" tiCe. Pr. Ba, Sr. CaRVK 

B"teMn. Fe, N i &l*A 1 #>£>j£Sf¥#»£>2ItffX 
fc^*<fcil«*»fc«Mi§fl. A'O. a. 5, x. y 
WtOHiWWfllO. Ka<0. 15, 0^ 
9*1, O^xsSl. 0<y&lX'$>&Zb£mLtt 

Lt^< t i, p d*qffl*sfi,- p d wwwfc&iar* 

JWW-r * £ t (CJ: 0 , 4>&< k t P d £*tr«£Kftft 
MSEcoHAtt5rK#L. CoOttMvSttSr^Loo. 
flyxri^^fcffl=jc)ttSS52:a«tl> £ fc tfTS & . 

[0035] *%,wcom$m 3mmm%,tfxmtm= 

fiM!^(it> HR3J (A' |.,A" , ) i. a (Mn 
,.»B" y ) 0 3 . 5 T*£$iX, 5W?)A' (iLa, Nd. 
G d atXY*>4>«l>S*^StfiXJt^ < b 1 1 
ffi|j£$*X, A" (iCe. Pr. Ba. Sr. Ca&tfK 

B" ttFefttf/XtiTi*4>«*Sfl, a. 
5, x, yOk'M#£>»> s -£iX'?ix0. Ka<0. 
15. OsSSsSl, OiSxgl, Q^y^lX'hhZb 

lz*&Jg,blX'J>'%<bi>P<ii} s mmti. PdtcM^ 
W£RtiXtb%tt>tlh7im<?)$ffltZ®*). Pdbco 

ttKttmmm-t&z.biz£<o, 'j?%<bi>p<izGts 
m&m^mmnmim&t/m^i^» i . m n ^« 



[0036] 

x^xmzmwi-h. 
[0037] mmi 

L a 0 . 9 C o 0 . 5 F e 0 . 5 0 3 - 5 X'fn^tlh^Wf Xt 4 . 
hfisfti, £TFfc***i£ (WUIH^ - 7 4 5 0 

mziffltnxtznmbmmx'b& > kj: otiasftfc. 

8S»2~3AtmO«**ttffl) fcittlMkL-t. * 
tlftlWitX'La : Co : Fe = 9 : 5 : 5kj3U>J; 

wmm® 1 jum > . s^wtis^* 1 o oftt^tc 

»LT ^xyKft»6 4Smbm.4 0 OSS^k ^iD 
6 0±5X:-CRieS*fc. SJ£5:^Tt!tf*. f#^> 
iXTt^y'J-S: 1 2 0-C-eia*L-C«£-?xyI?££f# 
fe. »^fe»^^xy«tt«r 6 0 O'C-C 1 B*ra^m+ 
X'&miKm. 1100TrC5ttR*tt£fft\ La 
M Co 0 , 5 Fe,. 5 O 3 . { «^»*^KiiLfe. 

[0 0 38] ##M2 

L a 0 . 8,5 C o 0 . 5 F e „. 6 0 3 . s X'if;Ztl&*.u7Xfi 

4 hmi&mib-k<mnnziximLiz. 

[0039] ##CT3 

La 0 .85Co 0 . 5 Fe 0 .5O 3 - 5 X'^Ztl&*<n7Xt}4 

hwttzmmi ib-k< mmz lxhalh. 
[oo4o] mm4 

Lao.siCeo.osCoo.sFeo.sOs-j T^^ixS^o 
•fx* A YW&mmi b£<mmizLXW&Lt:. 
[0 04 1] ##^l|5 

La 0 . 72 S r 0 . 18 Co 0 ,5Fe 0 . 5 O 3 - a X'inZtl&'ln 

fx* 4 vw&mmi b£<mmizixm&uz. 

[0 04 2] ##M6 

La M |K )J9 Co 0 . 6 Fe 0 . 5 O 3 . { t^^ilS^n/ 

xaa hm^imm ib-k< nrniz ixmm. uz. 

[0 04 3] ##^J7 

La 0-72 B a 0 . 18 C o 0-5 F e 0 . 5 0 3 ., X'mZtL&m 

?xii4 Yw&mmi b£<mizix$mit:. 

[0044] ##fi?iJ8 

L a 0 . 8 , P b 0 . 09 C o 0 . 6 F e 0 . 5 0 3 . s X-niZtL&^a 

ix* a vw&mmi b£<mmizixw&Lti. 

[0045] t&%M9 

La 0 .8iP ro.09Coo.5F eo.jOg., T'^^iX^^D 

fxn4 vw&mmi b£<mmizLxmkUz. 

[0046] ##fi?ljl 0 

L a 0 . 9 C o 0 . s F e 0 . 2 0 3 . s X-ffiZtL&m7X%4 

hmzmmi b&<n®izLxwmuz. 
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[0047] mm 1 1 

La 0 , 9 Co,.,O 3 . J X^tll^7Xl)4 bV}3& 
[0048] ##0iJ 1 2 

Nd 0 . 9 Mni. 0 O 3 . ff X*$itS / ^D7'^*-< bWtf& 

mm 1 ^aHcitanitu:. 

[0049] ##W 1 3 

La 0 ,,MnO 3 ., X'7T^ilh^7xli4 M5j-*£# 

1 t£< mmiz ixmm. uz. 
[0050] mm 1 4 

L a 0 . 9 M n 5 F e 0 . 5 0 3 . 5 t^jn^^o/X*^ 

[0051] mmi 5 

La 0 .8iK 0 .o9Mn 0 . 8 Cu 0 .2O 3 .s T'jj^f'lS^nT' 

x-hi mmmmi k-k<mmizLxmmitz. 

[OO5 2]##0U6 

Y 0 .8iCa 0 .o9Mni.o0 3 -j Xm^iXh f <xi7Xl)4 

bvttizmmi k±<m®£Lxw&itz. 
[0053] mm 1 7 

L a 0 . 81 S r„. 09 M n 0 . 9 T i o. ! 0 3 . 9 X'KZtl&m 

7X1)4 bflitt. Tiay^mmtLX^a.^^ 

m^tzmt. mmi t£<mmizixmmuz. 
[0054] mmmi 

Gdo. 375 Mn K 0 0 3 . 5 X'^tll A <o7Xl)4 M» 

mmm 1 t£< mmzixmmuz. 
[0055] mm 1 8 

La 0 , 47 S r 0-47 C o 0 , 98 N i c, 02 O 3 . j X'^ilh^. 

a7x*4 m**mmi k£<mmizix$mi 

fz. 

[00 5 6] HSfeM2 

La 0 . 7 S r 0 . 176 C o 0 . 8 F e 0 . 2 0 3 . 5 X'^tlh^ 

7x114 vfm*mm\ k£<mmizixmmuz. 
[0057] mm 1 9 

La 0-81 S r 0-09 C o 0 . 95 A 1 0 . 05O3-* V^^tlh^ 

tz. 

[0058] mm2o 

La,.„ Ba 0-09 C o 0 . 6 Mn 0 . 5 O 3 . 5 X'TfiZtL&^n 

7xi)4 h®*zmmit£<mmizixmmuz. 
[0059] mmi\ 

a:Co = 8. 7 5 : 1 0 ktth Z. 0 IzMl. jK-/P5 

m) . armmi tHancL-cLa 0 . 87 ,coo 8 . a 

X'7*ZixZ>'<n7xl)4 b®mWMLtz. 

[0060] mm2 2 

La 0 . 876 MnO 3 ., X'^tLl^o7Xl)4 

mm 2 1 k nmz ixmrnuz. 
[006 1] mm23 



La 0 . 78 C e 0 . iCo,. 5 Fe,, s 0 3 . { T'^ftS^O 
1X1) A h«**#»0|2 1 fcH«Kl/r»fiU:. 
[0 06 2] mm2A 

La 0 . 7 eS r 0 . , Coo.5Feo.5O3. 5 X'TpZiXl^n 

txiiA vm&mm2 1 tHatLttutLfc. 

[006 3] ##M2 5 

La ) ., 8 K 0 .,Co ) . 5 Fe 0 . 5 O 3 .j T-^$ftl>^.n7' 

xfik vm&mmz i kmrnizLxsmuz. 

[0064] ##W2 6 

L a 0 . 78 B a 0 . 1 C o 0 . 5 F e o. 5 0 3 . 5 T'^ft&^O 

[0065] mm2i 

La 0 . 78 Pb 0 . 1 Co 0 . 5 Fe 0 .5O 3 . 5 T^fl^n 

7xt)4 bm*mm2 1 tHat Ltnau:. 
[0066] mm28 

Nd 0 . 87 5MriO 3 .j T'^Sft&^o:/*;!^ 

##^112 1 kmmzixwtitz. 
[0067] mm2 9 

Lao.455 B a 0 . 42 Mn 0 5 F e 0 . 6 0 3 . 5 Ti^flS^ 
o^X/^f h»**##0!2 1 fcfUJHcl/CUitW:. 

[0068] mm32 

La ) ., 8 K 0 ,|Mn u Cu (U O 3 ., X'7r^iXh / <o7 

xi)4 mb*«#*M2 1 kmmizLxm&uz. 

[0069] IQfcPB 

Y 0 . 78 Cao. ,Mn0 3 ., X'^iXh f <zi7Xl)4 bWi 

**mm2 1 kmmizixmmuz. 
[0070] mm\4 

La 0 . 78 S r 0 . iMn 0 . 9 T i 0 .i 0 3 . 5 X5HZtli>'*Xl 
7X1)4 M»*t. T i OJ^£fiiMI*jfjV*£0l«) 

mi. mm2 1 kmmzLxmmuz. 
[0071] mm\5 

Gd 0 . 78 Pr 0 . 1 MnO 3 .,5 XfnZtlh^^ XI) 4 V 

mmimm2 1 kwimizixmrnuz. 
[0 07 2] mmme 

Lao.4 4 Sro.4 4 Coo. 88 N i 0 .02O3-s X'^tih^ 

u7xi)4 vw^cmm2 1 kmmizixw&itz, 

[0 07 3]HStW7 

La,,, 8 S r 0 . |Co,. 95 A 1 0 . 05°3-* X'^tlh^ 
n7X!)4 A 1 nmMUzmftM*^ 

w)5wm,±, mm2 1 k&mzixmmuz. 
[0074] mm\8 

La 0 . 78 Ba 0 . 1 C o 0 . s M n 0 . 5 O 3 . s T'TpSftS^n 

7x1)4 bimmmm 1 kmmzixmmttz. 
[007 5] immi 

La,.,Co,,,Fe M 0,., X'7T^tlh^.u7Xl)4 

hv&zmm 1 k±< mmizixmsuz. 

[007 6] itWJ2 

La 0 . 9 Sr 0 . 1 Coo.5Fe 0 .50 3 -, X'^tl^a7 

xi)4 bw&zmMi k£<m®izixwimitz. 

[0077] *t«M3 



JP2003 175337 [http//v^^ 

il 1 

!(8) 003-1 75337 (P20 03-1 75 337A) 



La 0 . 9 K 0 . iCo 1 . 6 Fe 0 . 5 O 3 - J tS$^^o/X 
[0 0 78] Jt«W4 

La M Ba,, 2 C o 0 . 5 F e 0 . 5 0 3 . , T'^$fll>'<07' 
[0 0 79] ttRW5 

Laj.gPb^Coj.sFeo.jOj.j T'^§ilS A ?.n7' 
[00 80] JUtM6 

Lai i0 Co 0 . 8 Fe|. 1 O 3 .,T*:Sft.4 y <O^*>f 
MS* £##011 i:£<H«Cl/CWftU:. 
[0081] ttKM7 

La u Co,. 0 O 3 .5 X'TfiZtLZ^vfZttJ hm& 
[0082] JtMM8 

Nd 1<c Mn M 0,., •C«3*l4 / *o:/.X;M bflfcfcS: 

[00 83] mm9 

La li0 Mn 0 . 5 Fe 0 . 5 O 3 ^ X'TjkZtlh^vyxtl-4 

[00 84] jumi o 

La 0 . 9 K 0 . ,Mn M C u 0 . 2 0 3 . 5 T^SixS^aT'.X 
[0 085] ttttWl 1 

Y 0 . 9 Ca,.,Mn,,,O3. } T^ftS^n:/;*;^ h 

mzmmi t-k<®mzixwkit:. 
[00 86] itmmi 2 

L a 0 . 9 S r o. i M n 0 . 9 T i 0 . , 0 3 . s X'^iX^ay 

fcflwi, mmi t£<nmizixmmiK. 

[0087] ifcttWl 3 

GdMnOj., X'^iXt^^Xi}^ bffl* 
[0088] it«Wl4 

La 0 . 5 S r 0 . 5 Co 0 , 9e N i 0 .o2°3-s X'Tji^hh^a 

7**4 bmimmit£<mmzLxw&uz. 

[00 89] Jt«Wl 5 

La 0 . 8 S r,, 2 Co 0 , 8 Fe u O 3 .j X'^tll^vy 

xha bm*mmit±<mm£ixw&itz. 

[00 90] Jt«Wl 6 

La 0 . 9 Sr 0 . iCo 0 . 95 A 1 0 . 05O3-5 T^ftS^n 
[009 1] Jt«Ml 7 

La 0 . 9 Bao.iCo 0 .5Mno. 5 0 3 .j T^ft^n:/ 

[0 0 9 2] Jt«M18 
LauMnijOj., T*£;h.3'<n7.X;M 
##fl]2 1 tH«fcLT*fitUfc. 

[00 933 Jt«Wl 9 



h«*t#*«2 1 tnmzLxm&Ltz. 

[0 094] Jt«20J2O 

L a 0 . 9 C e 0 . j C o 0 . 5 F e p. 5 0 3 . 5 T^'ixS^ny 
[0 09 5] Jt8#i|2 1 

Lao.gBao.iCoo.5Feo.5O3- 5 T'^^iX&^or 
[0 096] JtWJ2 2 

L a 0 . 5 B a 0 . 5 M n 0 . 5 F e j. 5 0 3 . T^Stl^o:/ 
X/M h«*«r##W2 l£B*fcl/CSilU:. 

[0097] kuwi 

##0J 1 ~ 1 1 atflMRW 1 ~ 7 T1# feftfc^n fXii 

cmms&mwm^z^xm^tz. a*h hxm 

izm-hmasusmt, -nm^Tx-miktmrn^ 
dztizx^omi^. 
[0098] (mmR^mmm) 
1 > wamnm 

1 : 2 mmtt) b%&£olZf?A 

( 2 ) f?&®mmmiMX' 1 ttRms&ste 

(3) m^il hy/cm'tft3X5x20mra'<0 
( 4 ) i&ftftte 9 0 0°CXW 1 1 0 0-CT5 BSSbfcSl+ 
2) xtt@9fk:J:iSffiraGttfll 

( 1 ) jfei^»xiiigifrtf-?tf>5Mw>»i 

(2) ^orx^-f ht^tffltoxtHsISfb'-^tf)3S 

[0099] 90 OXl&Xf 1 1 0 0^T'WA3*lfc## 
01 1 timm 1 fctJtt6BfflEJ6LfcfiW>X«|iI*f^^ 
-yc9-0J£0 1 fcjjrf. 01(a). ( b ) tCjjrf J: 
9 0 0X:fctJtt6WATa. ilJSc^QT'.X^ 
bLa,.oCo 0 . 5 Feo.50 3 .ff (JtWJl) £7^5 
■*-J:Ri6S-e*£i:lcJ:9. LaA10 3 UW;HB 

[0100] £ii&0>E«4jft»*£&.&BWfl»6*a 

*/MB*>£lS0*RJB*> h 'J ti-X'fo h k V * 3 ISJIIfc: Jd£ 
[0101] SIC, 1 1 0 0X:K*Jtt*WAK*J^"C 

sa^ hjaa!«**«HfflKjc*«i±L-cv^*it*« 

m. ZCOZklt. bXmm'inT'Zt-'l Ma 

o. 9 Coo.5Feo.60 3 .ff (##0J1 ) (CfcV^Tti. L 
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aAl 0 3 <7)£j££WJU AW hXmtt-f&Zb 

izx o . ^oyx^-f hcottM^znizwoitmmmcD 

{£T£ fmt & Z t t Z t LT v ^ . 

[0102] 'Jiva-rJkfrmi^m^uy 

£fct L*v\ -HJ-!Sr^lB»JB**»fe*L*v^ (N. M i 
zuno et a 1 . : J. Am. Chem. So 
c. Vol. 114. 7151 ( 1 99 2 ) ) fcV^Bf 

JHWiftfttLaCoOj., * WCt 9, a»fc<0ffl 

lbaio» <D>±.f$:m 



[ o i o 3 ] ; »j: o ttm&3kx&rs% > ±fao (1 

fflRlEIWKS) tcJ>l»^lltfi!^fFfiffliSP^^L. 
1 1 OO'C'ClfASrfTofe. itf)B. ft^tlti^W/x 
*4 M=*htl>£fiScfflLaA 1 0 8 OX»BB)ftr--^a 
«Jt ( I C La A 1 0,3 / I i^xn-fxtl H ) £ 

felt I) L a A 1 O 3 C0£j£fiJ-£ 1 C L a A 1 0 3 D / 1 

[0 104] 
[^1] 

(IIOOW^IE) 







ItUAlOj / 




Lao. »C0«. r,FCa nO:t- (5 


0. 03 




Lao. ktaCOij. nFeo. nU:i- (5 


0.03 


#*5-W 3 


Lao. KCiCou. gFCu. o0:i (5 


0.03 


4 


Lao. kiCCo. oaCOo. r.Feo. nO:i- (5 


0.03 




Lao. tzSTo. imCOu nFeo. r.0:i- 


0. 03 




Lao. kjKo. phCOo r.FCu. nO:i- 5 


0. 04 




Lao. 75jBa». ixCOo. fiFCo. n():t-<5 


0. 01 




Ldo. HiPbo. uoCOo. jiFOo. r,0:i 5 


0.05 


#^#J 9 


Lao. kiPTo. (ii)COo. r>FCo. r.0:<- (5 


0.03 




Lao. «)C0n. hFCo. aO:i- <5 


0.5 




Lao. «»CoO*- <5 


1.0 


JtttfM l 


Ut. nCOo. bFCijl r,():i (5 


0. 07 


ttMM 2 


Lao. .iSro. iCoo. gFcu. rOh- 5 


0. 08 




Ln». »Ko. iCo«>. r.Fco. r,0:i-5 


0. 09 


tfcrtcfW 4 


Lao K Bao. 2C00. nFeo. r.O.i • 


0. 08 


ttWI 5 


La«. »Pbo. iCon. r.Feo. gOh d 


0. 1 


JtftMN 6 


La,. 0C00. kFco. a0:i.(5 


0.8 


ItMM 7 


Lai. 0C01. «0:i- <5 ' 


1.27 



[0105];^ aifiO. 2J3LLtf>«Jfc««fct}^ 
$.-Wm&Zbtf'T'Z%fr'>t:. mfrbWb 

irttxot. nam 1 - 7 tzoki-wsuznix , mm 



1-1 lfcfci.kdfrffldL -ft* (A' ,.,A" ,) 
(B' ,. y B" y ) 0 3 ., T^Sil, ti^a^d^ 
x, yOt WamfilO<a<0. 2. OS 
OSx^l, OSySltftKtS««fct 
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a aim hxmi^rx/j-t hm-smmti-hzb 

til. La A I 0 3 <7)£lic£ WJ L, ^Q7x#-r h 
[0 10 6] AIM h^CSfflt-fiittJ:*). 

**»6»ffi't* Z b iMt&X'hh . LaCoO,. f £0) 

La 3 *,., Sr ! *, Co",., Co", 
La",., S r* + , Co",., * t SC 



**«ff<^)JI** + 2 00 S r TUSH-* vl t lc «k 9 Si 

It : SiWftffi, Vol. 47p51 (1993)). 
0 3 < = = = = > 

o** t .i 80 3 .d + ( 1/25) O 



[01073 m®nmmmn%'<n7x*4 hiza^ 

X^mX'h r ). A«M hfcJWr&flfiFflrc, EP^ + 2 
»7)Sr, + iff OK, •tfUA-'M ( + 3fffi£0 

La^TL) x-w.miKk$cr)tmxmM.$cDmmm3 

ajA o £ A-t-f h trnKhm^rmx-mm l®iw lx \ \i 
Zb£%&. 

[0 108] ZZX-7r;Ziitz£ot,zA-*H hXMt* s 

r^Kffiwsuzx m%<7)m : m®mx'mA2timm 

£lWOh§><mXZKZ>ZbZipLX^h. z<nzb 

u, mtstit:*&mw&7)&mizjmw£&ixi&^ 
w&Ttm&zmtx t smi umizmw-ti z t tfx- 
Zizkimtett. mztntx, ztitx-ftKxztz 

wsmmzm.ti't.ayxtj hmsmiwwmm^ 
mt-r&i>cr>x'$>i. mz y ^nyx/j^ vrnxitt 
mmvE.m±iz*mmto?f> hzt &mm 2 c 
zmm&ziiixmiwz. 
to 1 09] wmm2 

##M12~1 5RV\mmS. 18, 9-lO^n 
7xii4 Mcotvt, mfxfij Vb&thTiVXI- 

t comx'^msRenz x * mm&ngmz^x m 
Lfz. aim bzimtvtmw't.ayxti't bizmz 
mnr-TJi>$i-iz&\ l \x£ti®wmi,z£&tm 

'{roZb\iZii*)W\Ltz. 

[0110] (mmmmmi) 

1 ) momm* 

( l ) «tt«ma^*-f htt*: r-T;U5^= 

1 : 2 (fifiit) fcfc*J:$fcff* 

( 2 ) ftffi»*£8U8i¥Urc 1 *fm&B& 

( 3 ) 9 0 o*cti 0 ^ra^+t'jDmjtaa 

2 ) RieiFfi 

( 1 ) Kmmtx 

C 3 H 6 : 2200ppm 

0 2 : 4. 5% 
He : m 

( 2 ) ££4*ttiFiI 

m&i%tfi>fr®mtf5o%b%$>m. <t»,) s-sojs 



[0111] ##CT1 2-1 5&lflt«0U8, 18, 9 

-1 oizMi&wmmtmsk$$t2izmi-. 

[0 112] 
[*2] 



p 



V 

K 

□ 



[oii3] *2Kflrfj-?K, ®m?m<mm. 
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•mai.®*) , aim h^sait-riiktio, 

Late. 

[0 1 14] BMM3 

##0116-2 0, l~2Rtflfc«Wl 1-17 

<m<o£mz-o ^ztmuz. aim hxwmt&*n 
imttmtz£ifM®&v>%it?>mmm. Tie 

O^ttTCBAt iF«£4T a £ k fc «k 0 f Br Lfc. 
[0 115] (M&ftttfMi&I I ) 

1 ) INiK&OfEfl 

( 1 ) #tt«(0^pyx^-< h«*fc«Mfc/<c?5*7A» 
2Sft%Pd£ffifc 

( 2 ) P d fcfflft3iifc#ttttfcolfVC''ttJ7*;M h 
«*: : 2 («iJt) k&SJ^fcft 

ft 

( 3 ) fHM&*£WlfflJt"C i &fm&mis 

( 4 ) 9 0 0W 1 0 ^H*»+-CM9ft«Si 

2 ) RJEtWl 

( i ) sstmufx 

C 3 H 6 : 2200ppm 
0 2 : 4. 5% 
He :« 

( 2 ) RfiSftttfFW 

#^L£tf£i£J8$a { 5 0%k£.&iBg (Tjo) 

[01163 uttM i6~2o, mum i-2mim 
mi i~i 7Kfett*««KStt<oiHiaif*^«3t:s 

[0 1 17] 
[*3] 



5 



e 

i 

# 

i 



_^ 

is 

\ 
/_ 

v 
n 

\ 

T31 



v 

•R 
K 

n 



P 



4^ 



I 



I 



1 



15. 



[0118] WAf*<OfFflBS*ti, 4#tMKt^GH01 
£, »lW4Jt«Wt:it^T 50 ttfi<, HHBEJSttHJiig 
o-c*JD, aim bX9Mb*lZbtzi'). Wh\k<r> 

m^m^Bzmx'hhzt^Lx^h, zcozt 

®nft±.l,z hmsX'b hzt &MM LX^l. 
[01193 m.M4 

mmi. 11, 13, 21, 22, JfcKH7, 18, 
ftJfittf8«:a#3*ifcAiM h**S^a7\*;M hk 



JP2qp31?5337Jhttp:/A^ 12 of .17 



(t2))03-175337 (P2003-175337A) 



[0 12 0] (MK) 

i ) rmsm. 

( 1 ) ^-*>X)U-?-tm TGA7 
2 ) iffljg&tt 

( 1 ) m%.m.ffi® : m&frh 1 2 0 O'C 
<2) »g»l»l: 1*94X7- 
(3) #S3ES: 1 O'C/m i n 
[0121] mmi 12H/2 1 i:Jt««7t*Jtt&ft 
4 fcjSrf. 2 0 0 -CA^ 4 0 0°C^S 
La 0 . 9 Co 0 . 6 O 3 _ $ (mmi 1 ) «, 
Ig^P/^-f Ma,. 0 CoO 3 - 5 (MM 
7) fcit*i^fflM»^3*iT^*. MRWWttt 
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